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Biological Threats:Biological Threats:
    Past,    Past,
    Present, and    Present, and
    Future    Future



nn ““VaccinationVaccination”” for smallpox, cholera, anthrax, for smallpox, cholera, anthrax,
rabies (1800-1890). Death tolls decreasedrabies (1800-1890). Death tolls decreased
dramaticallydramatically

nn Two theories of immunology developed: cellularTwo theories of immunology developed: cellular
and humoral (1880s)and humoral (1880s)

nn First antibiotics (Prontosil and penicillin) wereFirst antibiotics (Prontosil and penicillin) were
developed and shown to be clinically effectivedeveloped and shown to be clinically effective
(1935-1940)(1935-1940)

nn Experimentation towards the use of microbialExperimentation towards the use of microbial
organisms in biological weapons (1950s-?)organisms in biological weapons (1950s-?)

nn AIDS Epidemic spreads globally (1980-present)AIDS Epidemic spreads globally (1980-present)

Pathogens, Science and Humanity
A Dynamic Tension
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Public Health  & BioterrorismPublic Health  & Bioterrorism



Chemical & Biological Threat AgentsChemical & Biological Threat Agents
A Continuous SpectrumA Continuous Spectrum
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Biological ThreatBiological Threat
Concepts of Use and SignaturesConcepts of Use and Signatures

Large SignatureLarge Signature
Large scaleLarge scale
production andproduction and
complex deploymentcomplex deployment

Small SignatureSmall Signature
Small scaleSmall scale
production andproduction and
simple deploymentsimple deployment

No Signature No Signature __ Only Only
IntentIntent
No production andNo production and
simple deploymentsimple deployment

Concepts of UseConcepts of Use
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Biological & Chemical Threat Reduction -
Full Spectrum Intervention
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Bioterrorism AgentsBioterrorism Agents
& Common Characteristics& Common Characteristics

nn Ease of productionEase of production
nn Weaponization potentialWeaponization potential
nn Environmental stabilityEnvironmental stability
nn CommunicableCommunicable

nn Delayed onset ofDelayed onset of
debilitating diseasedebilitating disease

nn Long duration ofLong duration of
contagious periodcontagious period

nn No vaccine availableNo vaccine available
nn Dx and Rx of DiseaseDx and Rx of Disease

Difficult and ExpensiveDifficult and Expensive
nn High morbidity andHigh morbidity and

mortalitymortality
nn Create fear & panicCreate fear & panic http://www.bt.cdc.gov/Agent/agentlist.asp

CDC Biological Diseases/Agents

Category A:
•Anthrax
•Botulism
•Plague
•Smallpox
•Tularemia
•Viral
Hemorrhagic
Fevers

Category B:
•Brucellosis
•Food threats
•Glanders
•Meliodosis
•Psittacosis
•Q Fever
•Ricin Toxin
•SEB
•Typhus Fever
•VEE, EEE, etc.
•Water threats

Category C:
• Emerging
pathogens

http://www.aphis.usda.gov/vs/ncie/pdf/agent_toxin_list.pdf



nn Diseases spread by aerosol: Viral hemorrhagicDiseases spread by aerosol: Viral hemorrhagic
fevers, tularemia, anthrax, Q fever, plaguefevers, tularemia, anthrax, Q fever, plague

Scenario-based planning and response
Large scale aerosol release: e.g., Anthrax

TheThe Kameido Kameido Incident: Incident:
June 29 June 29 –– July 2, 1993 July 2, 1993



Scenario-based planning and responseScenario-based planning and response
Highly contagious multiple releases: e.g.,Highly contagious multiple releases: e.g.,
SmallpoxSmallpox
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Scenario-based planning and responseScenario-based planning and response
Food borne toxin:  e.g., BotulismFood borne toxin:  e.g., Botulism
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Scenario-based planning and responseScenario-based planning and response
Anti-crop/animal: e.g., Foot and mouthAnti-crop/animal: e.g., Foot and mouth
diseasedisease
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Scenario-based planning and responseScenario-based planning and response
Engineered Threat: ?Engineered Threat: ?

Societal needsSocietal needs::

nn Economic growthEconomic growth

nn Medical careMedical care

nn Food productionFood production

Technology AdvancesTechnology Advances::

nn BiotechnologyBiotechnology

nn Genomic informationGenomic information

nn Recombinant technologyRecombinant technology

nn Nucleic acid synthesisNucleic acid synthesis

nn Kit-based technologyKit-based technology

Engineered threats can
evade:

Create new deployment
opportunities

US researchers built infectious polio
virus from scratch using the genome
sequence.  July 2002

Drives
Threat Surprise



Path ForwardPath Forward
““National Health SecurityNational Health Security””

Public Health Response:
•Early detection of
emerging disease
•Rapid Risk Assessment
•Screening and
treatment
•Prevention and control

Global Surveillance:

ÿEnvironmental

ÿMedical

ÿSecurity Related

ÿNovel

Integrated
Assessment Security Response:

•Early detection of BT
Incident
•Rapid Risk Assessment
•Appropriate Response
•Threat Containment

Response


